Gastric epithelial cell death caused by Helicobacter suis and Helicobacter pylori γ-glutamyl transpeptidase is mainly glutathione degradation-dependent.
Helicobacter (H.) suis is the most prevalent non-H. pylori Helicobacter species colonizing the stomach of humans suffering from gastric disease. In the present study, we aimed to unravel the mechanism used by H. suis to induce gastric epithelial cell damage. H. suis lysate induced mainly apoptotic death of human gastric epithelial cells. Inhibition of γ-glutamyl transpeptidase (GGT) activity present in H. suis lysate and incubation of AGS cells with purified native and recombinant H. suis GGT showed that this enzyme was partly responsible for the observed apoptosis. Supplementation of H. suis or H. pylori GGT-treated cells with glutathione strongly enhanced the harmful effect of both enzymes and resulted in the induction of oncosis/necrosis, demonstrating that H. suis and H. pylori GGT-mediated degradation of glutathione and the resulting formation of glutathione degradation products play a direct and active role in the induction of gastric epithelial cell death. This was preceded by an increase of extracellular H(2)O(2) concentrations, generated in a cell-independent manner and causing lipid peroxidation. In conclusion, H. suis and H. pylori GGT-mediated generation of pro-oxidant glutathione degradation products brings on cell damage and causes apoptosis or necrosis, dependent on the amount of extracellular glutathione available as a GGT substrate.